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Description 

FIELD OF THE INVENTION 

s TTie inventbn described herein relates to novel copolymers comprising polymer units derived from perfluoroalkyle- 

thyl (meth)acry!ates, vinylidene chloride, and alkyl(meth)acrylates which, in the form of aqueous compositions, will 
impart oil-, alcohol- and water-repellency to fabrics without the need to utilize heat-curing of the treated substrate as 
practiced in the prior art. (In all instances herein, the term ■(meth)acrylate" is used to denote either acrylate or meth- 
acrylate, and the term 'N-methylol(meth)acrylamide' is used to denote either N-methylolacrylamide or N-methylol- 

TO methacrylamide. 

BACKGFtOUND OF THE INVENTION 

Perfluoroalkylethyl (meth)acrylate-containing copolymers having utility as textile-treating agents for the purpose 
of imparting oil- and water-repellency are known. Solvent-based fomiulations which do not require a heat-curing step 
during application have been described by Kirimoto and Hayashi in U.S. 3,920,61 4; however, environmental and safety 
concerns now require virtually all such applications to be made from aqueous formulations in place of organic solvents. 
Greenwood, Lore, and Rao, in U.S. Patent No. 4,742,140, disclose perfluoroalkylethy) acrylate/vlnylidene chloride/ 
alkyi (meth)acrylate copolymers whbh, after application to potyamide textile substrates from an aqueous formulatbn, 
2D Imparted oil- and water-repellency to the substrates. The Greenwood et al. perfluoroalkylethyl acrylate mononners have 
the formula: 

CF3-CF2-(CF2)„-C2H4-OC(0)CH = CH2 

25 

In which the monomer nmlecular weight distribution is given as: 

0- 1 0 weight % of the fluoronrx)nomer with k = or > 4 
45-75 weight % of the fluoromonomer with k = 6 

30 20-40 weight % of the fluoromonomer with k = 8 

1- 20 weight % of the fluoromonomer with k = 10 
0-5 weight % of the fluoronrK>nomer with k = or > 12 

All of the prbr compositions which can be applied from an aqueous emulsbn require a heat-curing step after application 
3S and drying. For example, Greenwood et al. heat-treated the fabric at 140^C to 190*^0 for at least 30 sec, typically 60 
to 180 sec. 

SUMMARY OF THE INVENTION 

40 The present inventk)n relates to novel aqueous emulsion polymers based on tower homotogue distributions of 

perfluoroalkylethyl (meth)acrylates copolymerized with vinylkJene chbride and nonfluorinated alkyI (meth)acry{ates; 
optionally with N-methyk>i(meth)acrylamide, hydroxyalkyl (meth)acrylates, and/or alkyloxy (meth)acrylates. It relates 
also to the use of the copolymers as oil-, water- and atoohol-repellents. The copolymers impart high levels of water-, 
alcohol- and oil-repel lency to fabrics under milder drying and curing conditions than those required to achieve com- 

^ merdally useful repellent properties with conventional aqueous fabric treatment compositions. The aqueous disper- 
sk)ns can be used to treat a variety of woven and nonwoven textile fabrics made from natural or synth etic fibers including 
cotton, cellubse, wool, silk, polyamide, polyester, polyolefin, polyacrykxiitrile, rayon, acetate as well as paper and 
leather substrates. 

so DETAILED DESCRIPTION OF THE INVENTION 



The perfluoroalkylethyl (meth)acrylates useful for preparing the novel copolymers of this invention are In the form 
of mixtures of monomers having the formula: 

CF3CF2(CF2)kCH2CH20G(0)G(R) = CH2 
wherein R = H or CH3, and k is 4,6.8,10 and 12 consisting essentially of 
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25-70 weight % of monomers wherein k = 4 
20-40 weight % of monomers wherein k = 6 
5-25 weight % of monomers wherein k = 8 
0-15 weight % of monomers wherein k = 10 or 12. 

5 

In a partk;ular embodiment (hereinafter *k>w distributk)n*), the distribution Is essentially as follows: 

45-70 weight % of monomers wherein k = 4 
20-35 weight % of monomers wherein k = 6 
10 5-1 0 weight % of monomers wherein k = B 

0- 5 weight % of monomers wherein k = 10 or 12, 

In another particular embodiment (hereinafter 'mkidle distributkxi'), the distribution is essentially. 

IS 25-45 weight % of monomers wherein k = 4 

25-40 weight % of monomers wherein k = 6 
10-25 weight % of monomers wherein k = 8 

1- 15 weight % of monomers wherein k = 10 or 12. 



20 Because of their industrial availability, fluoropolymers of this lnventk>n whk:h are based on the 'middle distributbn" are 
considered to be the best mode of carrying out the invention, particularly the fluoropolymer of EXAMPLE 6. 

The nonfluorinated (meth)acrylates comprise alkyi (meth)acrytates in which the alkyi group is a straight or branched 
chain radical containing 2 to 20 carbon atoms, preferably 8 to 18 cartxxi atoms. The O2-C20 aikyi (meth)acrylates 
(linear or branched) are exemplified by, but not limited to. alkyl(meth)acrylates where the alkyi group Is ethyl, propyl, 

2S butyl, ^oamyl, hexyl, cycbhexyl, octyl, 2-ethylhexyl, decyt, isodecyl, lauryl, cetyl, or stearyl. The preferred examples 
are 2-ethy(hexyl acrylate, lauryt acrylate and stearyl acrylate. Optional N-methytol monomers are exemplified by N- 
methylolacrylamlde and N-methyk>lmethacrylamkJe. The optbnal hydroxyalkyi (meth)acrylates have alkyi chain lengths 
in range between 2 and 4 carbon atoms, and are exemplified by 2-hydroxyethyl acrylate, 2-hydroxyethyt methacrylate. 
The optbnal alkyk)xy(meth)acrylates also have alkyi chain lengths In range between 2 and 4 carbon atoms, and contain 

30 between 1 and 12 oxyalkylene units per molecule, preferably between 4 and 10 oxyalkylene units per molecule, and 
most preferably between 6 and 8 oxyalkylene units per molecule, as determined by gas chromatography^Dass spec- 
trometry. Specific examples of the poly(oxyalkylene)-(meth)acrylates are exemplified by the reactk>n product of 2-hy- 
droxyethyl methacrylate and nine mols of ethylene oxide (also known as 2-hydroxyethyl methacrylate/9-ethylene oxide 
adduct) and the reactkxi product of 2-hydroxyethyl methacrylate and six mols of ethylene ox\6e (also known as 2-hy- 

3S droxyethyl methacrylate/6-ethylene oxide adduct) . In an embodiment, the copolymers are madis from 50-80 wt. % 
perfluoroalkylethyl (meth)acrylates, 10-40 wt. % C2-C20 alkyi (meth)acrylates, 10-40 wt. % vinylidene chloride, 0-2 wt. 
% N-methyblacrylamkie, 0-2 wt. % 2-hydroxyethyl methacrylate and 0-5 wt. % poty(oxyethylene)methacrylate. 

The fluorinated copolymers of this invention are prepared in water by free radical Initiated emulsbn polymerizatkxi 
of a mixture of perfluoroalkylethyl (meth)acrylate homobgues with vinylidene chbride, alkyi (meth)acrylates, and, op- 

40 tlonally, N-methybl(meth)acrylamlde and hydroxyalkyi- or alkyloxy-(meth)acrylates. The fluoropolymers of this inven- 
tbn are made by agitating the monomers described above in water with a surfactant in a suitable reactbn vessel which 
is equipped with an agltatbn devbe and an extemal heating and cooling device. A free radbal initiator Is added and 
the temperature raised to 40-70^C. A polymerization regulator or chain transfer agent may be added to control molecular 
weight of the resultant polymer. The product of the reaction is an aqueous dispersbn which is diluted further with water. 

45 The polymerizatbn initiator is exemplified by 2,2'-azobis(2-amidinopropane) dihydrochbride or 2,2'-azobis(isobutyra- 
mbine) dihydrochbride. The polymerizatbn regulator or chain transfer agent is exemplified by dodecylmercaptan. 

The fluoropolymers of this inventbn will Impart oil- and water- repellency to fibrous substrates, such as textile 
fabrics, without heating the treated substrate above room temperature (about 20*C). Thus, the fluoropolymers can be 
applied to the subtrate in the form of an aqueous emulsion by conventional techniques, such as padding or spraying, 

50 after which excess liquid is squeezed off or removed by vacuum. After removal of excess Iquid, development of the 

waterjLandjoikrepellency_characterlstb s of the substrate can be achieved sim ply b y air-dry ing the treated sut)stfates. 

The period of time required to effect air-drying will be apparent to one skilled in the art by observation. As would be 
expected, the time needed to complete air-drying of the treated substrate will vary, depending on a number of factors, 
such as the composition and weight of the substrate, the quantity of Iquid retained by the substrate at the time air- 

55 drying is commenced, and the like. While heating is not necessary for development of the repellent properties of the 
polymers of this inventk)n. the treated fabrb may be warmed for a matter of seconds so as to speed up the completk>n 
of air-drying. In one embodiment, the treated fabric was air-dried for about 16 to 24 hours at about 20^0; in another, 
about 72 hours at about the same temperature. In yet another embodiment, the treated fabrb was air-dried for about 
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16 to 24 hours at about 20*0, and thereafter heated at about 38*C for about 10 seconds. 

In the Examples that follow, further illustrating the Invention, the terms •perfluoroalkylethyf acrylate mixture A' and 
'perfluoroalkylethyl acrytate mixture B' refer respectively to mixtures of perfluoroalkylethyl acrylates having the 'low 
distribution' and the 'middle distribution' described above. 

5 

EXAMPLE 1 

A water emulsion was prepared by mbcing the folbwing: 

10 64.0 g of perfluoroalkylethyt acrylate mixture A 

18.0 g stearyl methacrylate 

8.0 g stearic acid/1 4-ethylene oxide adduct 

2.0 g 2-hydroxyethyl methacrylate/9-ethylene oxide adduct 

1.0 g N-methylolacrylamide 
IS 1 .0 g 2-hydroxyethyl methacrylate 

0.5 g dodecylmercaptan 

140.0 g deionized water. 

The emulsion was added to a glass reaction vessel equipped with an agitator, a thermometer and a dry-ice con- 
20 denser. The mixture was purged with nitrogen gas for one hour, and then the nitrogen purge was switched to a positive 
pressure nitrogen blanket. To the aqueous monomer emulsion were added 18.0 gof vinylidene chbride. 50.0 g acetone 
and 1 .0 g 2,2'-azobls(2-amidinopropane) dihydrochloride dissolved in 10 g deionized water to initiate the polymeriza- 
tion. The resultant mixture was heated to 50° C and held at 50** C for 8 hours. The polymerization yielded a polymer 
latex weighing 321 g with a solids content of 34.8%. 

25 

EXAMPLE 2 

A water emulsion was prepared by mixing the folbwing: 

30 30.0 g of perfluoroalkylethyl acrylate mixture A 

1 0.0 g of stearyl acrytate 

4.0 g of stearic acld/1 4-ethylene oxkJe adduct 

1 .0 g of 2-hydroxyethyl methacrylate/9-ethylene oxide adduct 

0.15 g of ethoxylated carboxylated octadecylamine 
3S 0.5 g of N-methylolacrylamide 

0.5 g of 2-hydroxyethyl methacrylate 

0.25 g of dodecylmercaptan 

10.0 g hexylene glycol 

100.0 g deionized water. 

40 

The emulsbn was added to a glass reaction vessel equipped with an agitator, a thermometer and a dry Ice con- 
denser. The mixture was purged with nitrogen gas for one hour, and then the nitrogen purge was switched to a positive 
pressure nitrogen blanket. To the aqueous monomer emulsbn were added 10.0 g of vinylidene chloride and 0.5 g 2,2'- 
azobls(2-amblnopropane) dihydrochloride dissolved in 5.0 g debnized water to Initiate the polymerizatbn. Ttie result- 
^ ant mixture was heated to 50® C and held at 50* C for 8 hours. The polymerization yIeMed a polymer latex weighing 
1 75 g with a solids content of 31 .1%. 

EXAMPLES 3-10 & CONTROLS A & B 

so Emulsion polymers were prepared substantially according to the procedure of Example 2 to prcvbe the compo- 
sitions g iven in Table 1 . 



TABLE 1 



Monomer 


Quantity of Monomers In Emulsbn for Example/Control (parts by weight) 


3 


4 


5 


6 


7 


8 


9 


10 


A 


B 


Perfluoroalkylethyl 


60 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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TABLE 1 (continued) 





Monomer 


Quantity of Monomers in Emulsion for Example/Control (parts by weight) 






o 
o 


A 
*t 


c 
O 


D 


7 
1 


Q 
O 


Q 


lU 


A 
M 


a 
o 


5 


acrylate B 
























Perfluroalkylethyl 


0 


60 


0 


0 


0 


0 


0 


0 


0 


0 




methacrylate A 
























Perfluoroallcylethyl 


0 


0 


60 


60 


80 


50 


60 


60 


60 


60 


10 


methacrylate B 
























2-Ethyihexyl 


on 


0 




u 


r\ 
U 


0 


0 


0 


0 


0 




methacrylate 
























2-Ethylhexyl Acrylate 


0 


0 


0 


20 


10 


10 


0 


0 


0 


0 




Stearyl methacrylate 


0 


20 


0 


0 


0 


0 


0 


0 


0 


0 


IS 


Stearyl acrylate 


0 


0 


0 


0 


0 


0 


0 


20 


40 


0 




Lauryl acrylate 


0 


0 


0 


0 


0 


0 


20 


0 


0 


0 




Vinylidene chloride 


20 


20 


20 


20 


10 


40 


20 


20 


0 


20 




N-methyk>lacrylamide 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


20 


2-Hydroxyethyl 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


methacrylate 
























2-liydroxyethyl methacrylate/. 


2 


2 


2 


0 


0 


0 


2 


2 


2 


0 




1 0-Ethylene oxide adduct 
























2-Hydroxyethyl methacrylate/ 


0 


0 


0 


2 


2 


2 


0 


0 


0 


2 


2S 


7-Ethylene oxide adduct 























TEST METHODS 

The following test methods were used to evaluate 8Ut)strates treated with the fluoropolymers of EXAMPLES 1 - 
^ 10, CX)NTROLS A, B and other CONTROLS: 



REPELLENCY TESTING 

1 . Fabric Treatment 

3S : 
A portion of the polymer dispersion was diluted with water to a polymer content of 0.5-2%, such that, after application 
to selected fabrics by padding, a fluorine level of 900-1200 ppm based on weight of fabric was obtained. The fabrics 
selected for testing included a blue nylon taffeta, a polyolefin nonwoven and undyed nylon and cotton upholstery fabrics. 
The polyolefin fabric was dried at room temperature for 24 hours and then heat^reated at 38''C for 10 seconds. The 

^ nylon taffeta fabric was air-dried for 24 hours and the upholstery fabrics were air-dried for 72 hours. 

2. VS^ter Repellency Spray Test 

The treated fabric samples were tested for alcohol repellency using AATCC Standard Test Method No. 22 of the 
^ American Association of Textile Chemists and Colorists. In that test, 250 mL of water were poured in a narrow stream 
at a 27 degree angle onto a fabric sample stretched on a 6-inch (15.2 cm) diameter plastic hoop. The water was 
discharged from a funnel suspended six inches (15.2 cm) al>ove the fabric sample. /Vfter removal of excess water, the 
fabric was visually scored by reference to published standards. A rating of 100 denotes no water penetration or surface 
adhesion; a rating of 90 denotes slight random sticking or wetting; bwer values indicate greater wetting and a rating 
^ of 0 Indicates complete wetting. 



3. Water Repellency Test 

A series of standard test solutions made from water and isopropyl alcohol (IRA) identified in Table 2 were applied 
dropwlse to the fabric samples. Beginning with the lowest numbered test liquid (Repellency Rating No. 1 ) one drop 
(approximately 5mm in diameter or 0.05 mL volume) was placed on each of three locations at least 2 inches apart. 
The drops were obsen/ed for ten seconds. If after ten seconds two of the three drops were still visible as spherical to 
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hemispherical, three drops of the next higher numbered test liquid were placed on adjacent sites and observed for ten 
seconds. This procedure was continued until one of the test liquids results in two of the three drops failing to remain 
spherical to hemispherical. The water repellency of the fabric was the highest numbered test liquid for which two of 
the three drops remained spherical to hemispherical. 



TABLE 2 



STANDARD WATER TEST SOLUTIONS 


Water Repellency 


Composition 


Water Repellency 


Composition 


Rating Number 


%IPA 


% Water 


Rating Number 


%IPA 


%Wkter 


1 


2 


98 


7 


50 


50 


2 


5 


95 


8 


60 


40 


3 


10 


90 


9 


70 


30 


4 


20 


80 


10 


60 


20 


5 


30 


70 


11 


90 


10 


6 


40 


60 


12 


100 


0 



4. Oil Repellency 

Treated fabric samples were tested for oil repellency by a modification of AATCC Standard Test Method No. 118, 
conducted as follows. A series of organic liquids, identified below in Table 3 were applied dropwise to the fabric samples. 
Beginning with the lowest numbered test liquid, (Repellency Rating No. 1) one drop (approximately 5 mm in diameter 
or 0.05 mL volume) was placed on each of three locations at least 5 mm apart The drops were obsen/ed for 30 seconds. 
If, at the end of this period, two of the three drops were still spherical to hemispherical In shape with no wicking around 
the drops, three drops of the next highest numbered liquid were placed on adjacent sites and similarly obsen^ed for 
30 seconds. The procedure was continued until one of the test liquids results in two of the three drops failing to remain 
spherical to hemispherical, or wetting or wicking occurs. The oil-repellency rating of the fabric is the highest numbered 
test liquid for which two of the three drops remain spherical to hemispherical, with no wicking for 30 seconds. 



TABLE 3 

OIL REPELLENCY TEST LIQUIDS 
OilRcpeUency Test Solution 

Rating Number 



1 


Nujor Purified Mineral dfl (• Trademark of 




Plough, Inc.) 


2 


65/35 Nujol/n-hexadecane by volume 


3 


n-hexadecane 


4 


n-tetradecan 




4 n-dodecane 




6 n-decane 



Using the foregoing three TEST METHODS to treat fabrics with the fluoropolymer compositions of EXAMPLES 1 
- 10 and CONTROLS A, B, C & D (described betow), all in the form of aqueous emulsions, showed that the fluoro- 
polymers of EXAMPLES 1-10 imparted oil- and water-repellency to the fabrics tested without the need to effect curing 
at elevated temperature by prior art procedures, whereas the CONTROL polymers either failed to do so at all or did 
so to an extent which would not be suitable commercially. CONTROL A contained no polymer units derived from 
vinylidene chloride. CONTROL B contained no polymer units derived from a nonfluorinated (meth)acrylate. CONTROL 
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C consists of an aqueous emulsion copotymer of 60% perfluoroalkylethyl acrylate, 20% stearyl acrylate, 20% vinylidene 
chloride. 1% each N-methylolacryiamlde. 2-hydroxyethyl methacrylate and 2% 2-hydroxyethyl methacrylate/ethylene 
oxide (6) adduct. The perfiuoroaikytethyl acrylate used to produce the CONTROL C finish was a mixture of monomers 
characterized by the general fomiula: 

5 

CF3CF2(CF2)fcC2H40C(0)CH = CH^ 

wherein k = 4, 6, 8. .10, and >12 as described by Greenwood, et al. (vide supra). CX:)NTROL D is a commercial 
10 repellent product for textiles derived from a physical blend described in U.S. Pat. No. 4.595.518 which is based on: 

1 . A Perfluoroalkylethyl citrate urethane (anionic dispersion); 

2. A 75/25/0.25/0.25 perfluoroalkylethyl methacrylate/>2-ethyihexylmethacrylate/N-methylol-^rylamkie/2-hydrox- 
yethyl methacrylate copolymer; 

IS 3. A 65/35/0.25 perfluoroalkylethyl methacrylate/Lauryl methacrytate/N-methyk>lacrylamkie copolymer and 

4. Neoprene Latex, dispersed with Tween 80 surfactant, and the pH adjusted with polydimethylaminoethylmeth- 
acrylate/acrylics. 



20 Claims 

1 . A copolymer the polymer units of which comprise 

a) 50-80 weight.% of perfluoroalkylethyl (meth)acry]ates, 
25 b) 1 0-40 weight.% of a Cg-Cjo all^l (meth)acrylate. 

c) 10-40 weight.% of vinylidene chtoride, 

d) 0-2 weight. % of N-methytol-aciylamlde, 

e) 0-2 weight. % of 2-hydroxyethyl methacrylate and 

f) 0-5 weight.% of 2-hydroxyethyl methacrylate/ethylene oxide adduct; 

30 

said perfluoroalkyl-ethyl (meth)acrylates being in the form of mixtures of monomers having the formula: 

CF3CF2(CF2),,CH2CH20C(0)C(R) = CH2 

as 

wherein R = H or CH3, and k is 4.6.8.10 and 12 having a distributkxi consisting essentially of : 

25-70 weight % of monomers wherein k = 4 
20-40 weight % of monomers wherein k = 6 
40 5-25 weight % of monomers wherein k = 8 

0-1 5 weight % of monomers wherein k = 1 0 or 1 2. 

2. The polymer of Claim 1 wherein said fluoro(meth)acrylate monomer distributbn consisting essentially of : 

45 45-70 weight % of monomers wherein k = 4 

20-35 weight % of rruxiomers wherein k = 6 
5-1 0 weight % of monomers wherein k = 8 
0-5 weight % of monomers wherein k = 10 or 12. 

so 3. TTie polymer of Claim 1 wherein said fluoro(meth)acrylate monomer distributkm consisting essentially of : 



25-45 weight % of monomers wherein k = 4 
25-40 weight % of mmomers wherein k = 6 
10-25 weight % of monomers wherein k = 8 
55 1-15 weight % of monomers wherein k = 1 0 or 1 2. 

4. The polymer of Claim 1 wherein R is CH3. 
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5. A process for imparting o\\- and water-repeliency to a fibrous substate which comprises applying to said substrate 
an aqueous emulsion of the polymer of either Claim 1 . 2. 3 or 4. and drying the so4reated substrate. 



s Patentanspruche 

1. Copolymer, dessen Polymereinheiten folgendes umfassen: 

(a) 50-80 Gew.-% Perfluoralkyl-ethyl(meth)^rylate. 
10 (b) 10-40 Gew.-% eines C2-C2o-Alkyt(meth)acrylates, 

(c) 10-40 Gew.-% Vinylidenchlorid, 

(d) 0-2 Gew.-% N-Methylolacrylamid. 

(e) 0-2 Gew.-% 2-Hydroxyethylmethacrylat und 

(f) 0-5 Gew.-% 2-Hydroxyethylmethacrylat/Ethylenoxld-Addukt; 

IS 

wobei die Perfluoralkyl-ethyl(meth)acrylate in Form von Gemischen von Monomeren vorllegen, die die folgende 
Formel besitzen: 



^ GF3GF2(CF2)nCH2CH20G(0)C(R)=CH2. 

worin R = H Oder CH3 bedeutet und k4, 6, 8, 10 und 12 bedeutet, mit einer Verteilung, die im wesentlichen besteht 
aus: 

25 25-70 Gew.-% von Monomeren, worin k = 4 bedeutet 

20-40 6ew.-% von Monomeren, worin k = 6 bedeutet 
5-25 Gew.-% von Monomeren. worin k = 8 bedeutet 

0- 1 5 Gew.-% von Monomeren. worin k = 1 0 Oder 1 2 bedeutet 

30 2. Polymer nach Anspruch 1, worin die Fluor(meth)acrylat-Monomen^erteilung im wesentlichen besteht aus: 

45-70 Gew.-% von Monomeren, worin k = 4 bedeutet 
20-35 Gew.-% von Monomeren, worin k = 6 bedeutet 
5-10 Gew.-% von Monomeren, worin k = 8 bedeutet 
3S 0-5 Gew.-% von Monomeren, worin k = 1 0 Oder 1 2 bedeutet. 

3. Polymer nach Anspruch 1 . worin die Fluor(meth)acrylat-Monomervertellung im wesentlk^hen besteht aus: 

25-45 Gew.-% von Monomeren, worin k = 4 bedeutet 
40 25-40 Gew.-% von Monomeren, worin k = 6 bedeutet 

10-25 Gew.-% von Monomeren, worin k = 8 bedeutet 

1- 15 Gew.-% von Monomeren. worin k = 10 Oder 1 2 bedeutet. 

4. Polymer nach Anspruch 1 , worin R fur CH3 steht. 

4S 

5. Verfahren zur Verleihung von Ol- und W^sserabsto3ung an ein faseriges Substrat, das das Auftragen einer 
waBrigen Emulskxi des Polymeren nach entweder Anspruch 1, 2, 3 oder 4 auf das Substrat und das Trocknen 
des so behandelten Substrates umfaSt. 



Revendications 



1 . Un copolymdre dont ies motifs de polymdre comprennent 

ss a) 50 ^ 80 % en polds de (m6th)acrylates de perfluoroalkyl-ethyle, 

b) 10 d 40 % en pokis d'un (m6th)acrylate d'alkyle en C2-C20> 

c) 10 d 40 % en pokJs de chbrure de vinyliddne, 

d) 0 ^ 2 % en pokis de N-m^thylolacrylamide, 
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e) 0 ^ 2 % en pokis de m§thaciylate de 2-hydroxy§thyle, et 

f) 0 d 5 % en poids d'un produrt d'addition m6thacrylate de 2-hydroxy6thyle/oxyde d'^thyldne ; 

lesdits (m6th)acrylates de perfluoroalicyl-dthyle dtant sous la forme de melanges da monomdres ayant la tormule : 

5 

CF3CF2(CF2)nCH2CH2CX^(0)C(R>=CH2 
ou R = H ou CH3, et k est 4. 6. 8. 10 et 12 avec une distnbution consistant essentiellement en : 

10 

25 a 70 % en poids de monom^res ou k = 4 
20 ^ 40 % en poids de monom^res ou k = 6 
5 ^ 25 % en poids monom^res ou k = 8 
0 a 15 % en poids de monom^res ou k = 10 ou 12. 

15 

2. Le polymdre de la revendbatkxi 1 , dans lequel ladite distribution des monom^res (mdth)acry liques fluords conslste 

essentiellement en : 

45 ^ 70 % en poids de monomdres ou k = 4 
20 20 ^ 35 % en poids de monomdres ou k = 6 

5 ^ 10 % en poids de monom^res ou k = 8 
0 d 5 % en poids de monom§res ou k = 10 ou 12. 

3. Le polym^re de la revendk^atkxi 1 , dans lequel ladite distribution des monom^res (m6th)acryliques fluords consiste 
25 essentiellement en : 

25 ^ 45 % en poids de monom&res ou k = 4 
25 ^ 40 % en poids de monomferes ou k = 6 
10 a 25 % en poids de monom^res oij k = 8 
30 . 1 ^15%enpoidsdemonom6resoCik=10ou12. 

4. Le polymdre de la revendication 1 , dans lequel R est CH3. 

5. Un proc^6 pour conf^rer des propri6t6s hydrofuge et oltefuge k un substrat fibreux, qui comprend {'application 
35 audit substrat d'une emulsion aqueuse du polym^re de I'une quelconque des revendications 1, 2, 3 ou 4, et le 

s^age du substrat ainsi tralt6. 
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